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SEQUENCE LISTING 



<110> GRAY, Kevin A. 

ABOUSHADI, Nahla 
GARRETT, James B. 

<12 0> AMYLASES, NUCLEIC ACIDS ENCODING THEM AND METHODS 
FOR MAKING AND USING THEM 

<130> 564462003900 

<140> US 10/532,944 
<141> 2003-10-15 

<150> PCT/US03/33150 
<151> 2003-10-15 

<150> US 60/423,626 
<151> 2002-10-31 

<160> 24 

<170> FastSEQ for Windows Version 4.0 

<210> 1 

<211> 1710 

<212> DNA 

<213> Bacteria 

<400> 1 

atgcagcgcc atcgcagaag gtgcagggct aagcttgtcg ggttcgtttt ggcaccccgt 60 

ttggcgggtg catggaagcc cggagggggg ccctcgatgt cgcagactcc atggtggcgc 120 

ggtgccgtca tctaccagat ctacccgcgc agtttcctcg acgccaacgg cgacggggtc 180 

ggtgacctgc ccggcatcat cgaccggctg gagtacgtgg ccgcgctggg cgtggacgcc 240 

atctgggtct cgccgttctt cacctcgccg atggccgatt tcggctacga catcgccgac 300 

catcgcgacg tggacccgct gtttggcacg ctggccgatt tcgaccggct gctggccaag 360 

gcgcatgcgc tgggcctgaa ggtgatgatc gaccaggtgt tcagccacac ctcgatcgac 420 

cacgcctggt tccgtgagag ccggcaggac cgcaccaatc cgaaggcgga ctggtacgtg 480 

tgggccgacc cgcgcgagga cggcacgccg cccaacaact ggatgtcgat cttcggcggg 540 

gtggcctggc aatgggagcc gcgccgggag cagtacttcc tgcacaactt cctggccgac 600 

cagccggacc tggatttcca caacccggcg gtgcagcagg ccacgctgga ctacgtgcgc 660 

ttctggctgg accggggcgt ggacgggttc cgcctggact cgatcaactt ctgcttccac 72 0 

gacgcgcagt tgcgcgacaa cccggccaag ccgctggaaa agcgcgtcgg ccgtggcttc 780 

agcgcggaca atccgtacgc ctaccagtac cactactaca acaacaccca gccggagaac 840 

atcggcttca tcgagcgcct gcgtgggttg ctggacgaat acccgggcac cgtgagcctg 900 

ggcgagatct cggccgagga ctcgctggcc accaccgccg agtacaccgc gccgggccgc 960 

ctgcacatgg gctacagctt cgagctgctg gtgaaggatt tcagcgccgg ctacatccgc 102 0 

gacaccgtgt cgcggctgga agcgacgatg accgaaggct ggccgtgctg ggcgatctcc 1080 

aaccacgacg tggagcgtgc ggtcactcgc tggggcggcc atccggcccg gccgcggctg 1140 

gcgcggatgc tggtggcgct gctgtgctcg ctgcgtggct cgatctgcct gtaccagggc 1200 

gaggagctgg gcctgggcga ggcggacgtg ccgttcgagg cgctgcagga cccgtatggc 1260 

atcaccttct ggccgaactt caagggccgc gacggctgcc gcacgccgat gccgtggatc 132 0 

gatgcgccgt tggcagggtt caccagcggt gagccgtggc tgccgattcc ggccgagcac 13 80 

cgcgccgcgg cggtggcggt gcaggagcac gacccgcact cggtgttgaa cgcgttccgc 1440 

cagttcctgg catggcgcag gacgatgccg acgctgctgg tgggcgacat cgtcttcctg 1500 

cagacggccg agccggtgct gatgttcgag cgccggcatg cgggggagac gctgctgctg 1560 

gccttcaacc tggcggccga caccgcgcgc gtggcgctgc ccgccggcag ctggcagccg 162 0 

atgcacgtgc cgggcccgga cgtgggccag gccgacggcg ggacgttggt actgccggcg 16 80 

cagtcgatgt actgcgcgcg cctgggctga 1710 

<210> 2 
<211> 569 
<212> PRT 
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<220> 

<221> SIGNAL 
<222> (1) . . . (24) 
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Met 


Gin 


Arg 


His 




Arg 


Arg 


v- y t> 


Arg 


Ala 


-Ljjr o 




v a i 


vji _y 


IT 11C 


Val 


1 








5 










10 










15 




Leu. 


Ala 


Pro 


Arg 


Leu 


Ala 


u±y 


Ala 


Trp 


Lys 


Jr 1 ^> 


uiy 




oiy 


Pro 


OC1 








20 










25 
















Met 


Ser 


Gin 


Thr 


Pro 


1 1 P 


lip 


Arg 


Gly Ala 


val 


Tip 

lit; 


iyr 


ui-ii 


iic 








35 




























Pro 


A y~n 
fix y 


O ~ 1 


Phe 


i » e n 




Al ^ 

rila 


A cm 


Gly Asp 


uiy 


val 


oiy 


Asp 


Leu 


Pro 














-J j 










fin 












-Lit- 


Tl ~ 

-1 — LC 


A GT*» 


A TTfT 


Leu 


PI 
ulU 


Tyr 


val 


Ala 


A 1 

Ala 


Leu 


oiy 


X 7--, "1 

vai 


Asp 


Ala 

Ala 


65 










70 










7C 
/ ~> 










QO 

ou 


lie 


ir P 


val 


Cot- 

O t- -L 


i 1 


flit; 






Ser 


Pro 


riec 


Al a 

Aia 


Asp 


Jrne 


oiy 


Tyr 










85 










90 














Asp 


lie 


Al A 
Ala 


Asp 


ill O 


Arg 


Asp 


vai 


Asp 


Pro 


Leu 


Jrne 


vjiy 


inr 


Leu 


Ala 

Aia 


















105 










1 1 u 






Asp 


rile 


Asp 


Arg 


Leu 


Leu 


Ala 


Lys 


Ala 


His 


Ala 


Leu 


uiy 


Leu 


Lys 


vai 






1 1 c 

iJ. j 










1ZU 










TOR 
IZ 3 








l\le L. 


ixe 


Asp 




val 


ir lie 


Ser 


HIS 


Thr 


Ser 


ne 


Asp 


rllS 


Ala 

Aia 


Trp 


riie 




i in 

1 ,5 U 




















i /in 

1 44 U 










Arg 


fin 


oci 


Arg 


uin 


Asp 


Arg 


rpVi v 

inr 


Asn 


Pro 


Lys 


Ala 


Asp 


Trp 


Tyr 


vai 


1 

I 1 * j 










1 RO 

1 J \J 










idj 










1 fin 

IOU 


Trp 


Ala 


Asp 


Pro 


Arg 


ulu. 


Asp 


tjiy 


Thr 


Pro 


Pro 


Asn 


Asn 


m 

Trp 


Mec 


Ser 










1 fi R 

ID J 










170 










i / _> 




Tip 

lie 


rue 


vjiy 


vjiy 


val 


Ala 

Aia 


Trp 


bin 


Trp 


Glu 


Pro 


Arg 


Arg 


VjIU 


vjin 


Tyr 








iOU 










IOC 

lob 










1 QA 

iyu 








Leu 


nib 


Asn 




Leu 


Ala 


Asp 


(jin 


Pro 


Asp 


Leu 


Asp 


rue 


HIS 


Asn 


























ZUj 








Pro 




Val 


uin 


bin 


Ala 


i nr 


Leu 


Asp 


Tyr 


vai 


Arg 


rfie 


Trp 


Leu 


Asp 




JL\J 










i _> 










z z u 










Arg 




Val 


Asp 


vjiy 


PViD 

Irlle 


Arg 


Leu 


Asp 


Ser 


lie 


Asn 


rfie 


Cys 


rile 


rllS 


225 










i JV; 










_> j 










940 


Asp 


Ala 


Gin 


Leu 


A ~r~(~t 
ax y 




A ori 
nail 


i 1 Vj 


Ala 
Ala 


Lys 


Pro 
ir 1 u 


lieu 


UlU 


Lys 


Arg 


Val 










245 




















S> S R 
^ j j 




Gly 


Arg 


Gly 


Phe 




AT a 


Asp 


ASIi 


Pro 


Tyr 


Ala 

r\ia 


iyir 


VJlIl 


iyr 


nib 


iyr 








260 










9fiR 
















Tvr 


Asn 


Asn 


Thr 


Gin 


Pro 


Glu 


Asn 


J — L e 


VJlJf 


Phi=» 
rue 


Tip 
lie 


Glu 


"i y 




Aiy 






275 










280 










285 








Glv 


Leu 


Leu 


Asp 


Glu 




Pro 


0 1 jr 


i in 


Val 


O C-l 


Leu 


Gly 


UlU 


Tip 
lie 


O CI 




290 










295 










300 










Ala 


Glu 


Asp 


Ser 


Leu 


Ala 


Thr 


Thr 


Ala 


Glu 


iyi 


x in 


Al Pi 
ma 


i i w 


uiy 


Arrr 
ax y 


305 










310 










315 










320 


Leu 


His 


Met 


Glv 


Tvr 


Ser 


Phe 


Glu 


Leu 


Leu 


Val 
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Trp 
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Trp 
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440 










445 








Ser 


Gly 


Glu 


Pro 


Trp 


Leu 


Pro 


He 


Pro 


Ala 


Glu 


His 


Arg 


Ala 
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515 










520 










525 








Ala 


Arg 
530 


Val 


Ala 


Leu 


Pro 


Ala 

535 


<j-Ly 


Ser 


Trp 


Gin 


Pro 
540 


Met 


His 


Val 


Pro 


Gly 


Pro 


Asp 


Val 


Gly Gin 


Ala 


Asp 


Gly 


Gly 


Thr 


Leu 


Val 


Leu 


Pro 


Ala 


545 










550 










555 










560 


Gin 


Ser 


Met 


Tyr 


Cys 
565 


Ala 


Arg 


Leu 


Gly 

















<210> 3 
<211> 1293 
<212> DNA 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample 
<400> 3 

atgagtctgt ggcgtgcgct cgtcgcgttt gttctgctgg ccgtcgccat gcccgcattt 60 
gccgacgtgg tcgcgaccgc ctcttcgcca ggcgatgtcc tcaaggtgga gatcaccacc 12 0 

aaeggegagg gccgcatcgg etatgeggtc acccggctcg geaagceggt aateggegag 180 

agccacctcg gattcctcct ggccgacgcg ccgcagctgc tgegcaaett ccaggtcgtc 240 

gatcaggeca cccggacctt cgacgaaacg tgggagcagc cgtgggggga gtggcgcacg 300 

gtccgcaacc actacaacga gctcgcgatc accttcgagg agaagaccaa gctccatcgg 3 60 

eggatgegga tegttttteg cctgttcgat gaagggatcg getttegcta cgagcttccc 420 

cggcagccga acctggcgca cgccaacatc gecgaggaac tgacccagtt caacgtcgcg 480 

cgaccgggca cggcctggtg ggcaccggcg ttcgaatcca accgegagga atatctctac 540 

aaccagaccc egatcgaegg tgtcgegatt gegatgaetc cattcacgat gcggttcgag 600 

gaegggaetc acctcagcat ccacgaagcc gcgctggtcg actattcegg gatgaaegtc 660 

acgcgtgtcc agggcacgaa cttcaaggcc atcctgacgc ccggttcgat gggccccaaa 720 

gtctcccgcg ataccccatt cgagaccccg tggegggtea tcctgatcag ccccgacgct 7 80 

gcgcacctct acgaatcgaa caggctgatc ctcaacctca acgaacccaa caagctcggc 840 

gaegtcaget gggtccaccc gegcaaatat gteggcatet ggtggggcat gcacctcgat 900 

acccagagtt gggcctcggg gccgaagcac ggcgcgacca ccgcttatgc gaagcgaatg 960 

atcgatttcg eggegacgaa cggctttacc gggctgeteg tcgaaggctg gaacaaggga 1020 

tgggaeggag actggttcgc gaccggcgac gatttcagct tcaccgaacc ctatcccgat 1080 

ttcgacatcc gagccgtcgc ggcctacagc ctcaggaaag gcgtccacct categggcat 1140 

cacgaaacca geggcaacat cgcccactac gagcaacagc tegatgegge gctcgatctc 12 00 

gaccgccagc teggcatega cacggtgaag aegggctacg teteggatge cggcggcatc 12 60 

caggcgctcg ggcccgacgg caggatccaa aga 12 93 

<210> 4 

<211> 431 

<212> PRT 

<213> Unknown 

<220> 

<223> Obtained from an environmental sample 
<400> 4 

Met Ser Leu Trp Arg Ala Leu Val Ala Phe Val Leu Leu Ala Val Ala 

1 5 10 15 

Met Pro Ala Phe Ala Asp Val Val Ala Thr Ala Ser Ser Pro Gly Asp 

20 25 30 

Val Leu Lys Val Glu lie Thr Thr Asn Gly Glu Gly Arg He Gly Tyr 

35 40 45 

Ala Val Thr Arg Leu Gly Lys Pro Val He Gly Glu Ser His Leu Gly 
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<210> 5 
<211> 1839 
<212> DNA 
<213> Bacteria 

<400> 5 

atgcatatcc gcatcgccag aatgctgaca gcgctgtaca tcatacgcgg ccgaaaggag 60 

ttgcatatga ccctcaacaa cacccatgcc gactggtgga aacaggcggt ggtctaccag 12 0 

gtctacccgc' gcagcttcaa ggatgtgaac ggtgacggtc tgggcgacat cgccggcgtg 180 

accgaccgca tcccctatct caaggagctg ggcgtcgacg cgatctggtt gtcgccgttc 240 

tacccgtccg agctggcgga cggcggctac gacgtcatcg actaccgcga cgtggacccg 3 00 

cgcctgggct ccatgga^cga cttcgacgcc atggccgcag ccgcgcacga ggccggcatg 3 60 

aaggtgatcg tggacatcgt gccgaaccac acctccgacc ggcacgtctg gtttgaggag 42 0 

gcgctggcgg cagaaccggg ctcccccgcg cgcgaccggt acatcttccg cgacggtctg 480 

ggcgaacacg gcgagctgcc cccgaacgac tggcagtcga tcctcggcgg cggcgcatgg 540 

gaacgggtgc cggacggcca gtggtacctg cacatgttcg ccaaggaaca gcccgacctc 600 



4 



PC!acti&&ak^ ccctgcgttt ctggtcggac 660 

catggcgcgg acgggttccg catcgacgtg gcgcacggcc tggccaagga cctcgacagc 720 

gcgccgctga ccgaactggc gttgaagggc aacccgctgg agggactgtg ccatgacggc 7 80 

acgaatccgc tgtgggaccg ccccgaggtg cacgacatct accgcgaatg gcgcgaggtg 840 

ttcaacgagt acgatccgcc gcgcttcgcc gtcggcgagg cctgggtggt gcccgaacac 900 

cagcacctgt acgcctccga ggaggagctg gggcaggtgt tcaacttcga attcgccaag 960 

gccgactggt tcgccgagga tttccgcacc gccatccgcg agggtctgga atcagccgag 1020 

gaatccggct ccaccaccac ctgggtgatg agcaaccatg acgtggtccg ccacgccagc 1080 

cggtacggcc tgccgcaggt gaagacgcag tggtaccacc agctggccga cgcctggctg 114 0 

ctgcgcagcg gttcgaactt catcgaggac cgtgagctcg gcacccgccg cgctcgcgcc 12 00 

gcgatcatga tggaactcgg tctgcccggt tccgtgtacg tgtaccaggg cgaggagctg 1260 

ggcctgttcg aggtggcgga catcccgtgg gaccgtctgg aggacccgac cccgttccgc 1320 

accgaccacg gccgcaccgc caagggtcgt gacggctgcc gtgtgccgtt gccgtggtcc 1380 

gccgccgacg cgccgacccc ggcgccgtgg gatgcgaagt tcggcaccgg tgcctcgttc 1440 

ggcttctccc cgtccatgcg acccgacggc gagcccgccg ccgatccgca cctgccgcaa 1500 

ccattgtggt acaaggattt cgccgccgat gtggaggact ccgatccgga ttcgatgctc 1560 

aacctgtacc gcagggccat cgcgttccgc cagcggatgc tcaccccgac cggcgatacg 1620 

tcgatccggt ggatcgggga ttccgagttc ggcgacaagg ccggccaggt ggtggcgtat 1680 

tcgcgcgtca gcacggacga gggcggcgac cgcttcgcca gcatcaccaa cttcggcccg 1740 

gattcggtcg agcttccggc cggtgagatt gtctttgctt cgggcccgct ggatggcgtc 1800 

cggctgcccg ccgacaccac cgtgtggatg atggtctga 1839 

<210> 6 
<211> 612 
<212> PRT 
<213> Bacteria 
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He 
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His 


Met 


Thr 


Leu 
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His 
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Tyr 
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Tyr 
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Gly 


Asp 


He 


Ala 


Gly Val 
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Asp 
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He 
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Ala 


He 


Trp 


Leu 


Ser 


Pro 


Phe 


65 










70 










75 










80 


Tyr 


Pro 


Ser 


Glu 


Leu 


Ala 


Asp 


Gly 


Gly 


Tyr 


Asp 


Val 


He 


Asp 


Tyr 


Arg 










85 










90 










95 




Asp 


Val 


Asp 


Pro 


Arg 


Leu 


Gly 


Ser 


Met 


Asp 


Asp 


Phe 


Asp 


Ala 


Met 


Ala 








100 










105 










110 






Ala 


Ala 


Ala 


His 


Glu 


Ala 


Gly 


Met 


Lys 


Val 


He 


Val 


ASp 


He 


Val 


Pro 






115 










120 










125 








Asn 


His 


Thr 


Ser 


Asp 


Arg 


His 


Val 


Trp 


Phe 


Glu 


Glu 


Ala 


Leu 


Ala 


Ala 




130 










135 










140 










Glu 


Pro 


Gly 


Ser 


Pro 


Ala 


Arg 


Asp 


Arg 


Tyr 


He 


Phe 


Arg 


Asp 


Gly 


Leu 


145 










150 










155 










160 


Gly 


Glu 


His 


Gly 


Glu 


Leu 


Pro 


Pro 


Asn 


Asp 


Trp 


Gin 


Ser 


He 


Phe 


Gly 










165 










170 










175 




Gly 


Gly 


Ala 


Trp 


Glu 


Arg 


Val 


Pro 


Asp 


Gly 


Gin 


Trp 


Tyr 


Leu 


His 


Met 








180 










185 










190 






Phe 


Ala 


Lys 


Glu 


Gin 


Pro 


Asp 


Leu 


Asn 


Trp 


Lys 


Asn 


Pro 


Glu 


Val 


His 






195 










200 










205 








Glu 


Glu 


Phe 


Lys 


Lys 


Thr 


Leu 


Arg 


Phe 


Trp 


Ser 


Asp 


His 


Gly Ala 


Asp 




210 










215 










220 










Gly 


Phe 


Arg 


He 


Asp 


Val 


Ala 


His 


Gly 


Leu 


Ala 


Lys 


Asp 


Leu 


Asp 


Ser 


225 










230 










235 










240 


Ala 


Pro 


Leu 


Thr 


Glu 


Leu 


Ala 


Leu 


Lys 


Gly 


Asn 


Pro 


Leu 


Glu 


Gly 


Leu 










245 










250 










255 




Cys 


His 


Asp 


Gly 


Thr 


Asn 


Pro 


Leu 


Trp 


Asp 


Arg 


Pro 


Glu 


Val 


His 


Asp 








260 










265 










270 






He 


Tyr 


Arg 


Glu 


Trp 


Arg 


Glu 


Val 


Phe 


Asn 


Glu 


Tyr 


Asp 


Pro 


Pro 


Arg 






275 










280 










285 
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Ala 


Ser 


Glu 


Glu 


Glu 


Leu 


Gly 


Gin 


Val 


Phe 


Asn 


Phe 


Glu 


Phe 


Ala 


Lys 


305 










310 










315. 










320 


Ala Asp 


Trp 


Phe 


Ala 


Glu 


Asp 


Phe 


Arg 


Thr 


Ala 


He 


Arg 


Glu 


Gly 


Leu 










325 










330 










335 




Glu 


Ser 


Ala 


Glu 


Glu 


Ser 


Gly 


Ser 


Thr 


Thr 


Thr 


Trp 


Val 


Met 


Ser 


Asn 








340 










345 










350 






His 


Asp 


Val 


Val 


Arg 


His 


Ala 


Ser 


Arg 


Tyr 


Gly 


Leu 


Pro 


Gin 


Val 


Lys 






355 










360 










365 








Thr 


Gin 


Trp 


Tyr 


His 


Gin 


Leu 


Ala 


Asp 


Ala 


Trp 


Leu 


Leu 


Arg 


Ser 


Gly 




370 










375 










380 










Ser 


Asn 


Phe 


He 


Glu 


Asp 


Arg 


Glu 


Leu 


Gly 


Thr 


Arg 


Arg 


Ala 


Arg 


Ala 


385 










390 










395 










400 


Ala 


He 


Met 


Met 


Glu 


Leu 


Gly 


Leu 


Pro 


Gly 


Ser 


Val 


Tyr 


Val 


Tyr 


Gin 










405 










410 










415 




Gly Glu 


Glu 


Leu 


Gly 


Leu 


Phe 


Glu 


Val 


Ala 


Asp 


He 


Pro 


Trp 


Asp 


Ara 








420 










425 










430 






Leu 


Glu 


Asp 


Pro 


Thr 


Pro 


Phe 


Arg 


Thr 


Asp 


His 


Gly 


Arg 


Thr 


Ala 


LVS 






435 










440 










445 








Gly Arg 


Asp 


Gly 


Cys 


Arg 


Val 


Pro 


Leu 


Pro 


Trp 


Ser 


Ala 


Ala 


Asp 


Ala 




450 










455 










460 










Pro 


Thr 


Pro 


Ala 


Pro 


Trp 


Asp 


Ala 


Lys 


Phe 


Gly 


Thr 


Gly 


Ala 


Ser 


Phe 


465 










470 










475 










480 


Gly 


Phe 


Ser 


Pro 


Ser 


Met 


Arg 


Pro 


Asp 


Gly 


Glu 


Pro 


Ala 


Ala 


ASD 


Pro 










485 










490 










495 




His 


Leu 


Pro 


Gin 


Pro 


Leu 


Trp 


Tyr 


Lys 


Asp 


Phe 


Ala 


Ala 


Asp 


Val 


Glu 








500 










505 










510 






Asp 


Ser 


Asp 


Pro 


Asp 


Ser 


Met 


Leu 


Asn 


Leu 


Tyr 


Arg 


Arg 


Ala 


He 


Ala 






515 










520 










525 








Phe 


Arg 


Gin 


Arg 


Met 


Leu 


Thr 


Pro 


Thr 


Gly 


Asp 


Thr 


Ser 


He 


Arcr 


Tro 




530 










535 










540 










He 


Gly 


Asp 


Ser 


Glu 


Phe 


Gly 


Asp 


Lys 


Ala 


Gly 


Gin 


Val 


Val 


Ala 


Tvr 


545 










550 










555 










560 


Ser 


Arg 


Val 


Ser 


Thr 


Asp 


Glu 


Gly 


Gly 


Asp 


Arg 


Phe 


Ala 


Ser 


lie 


Thr 










565 










570 










575 




Asn 


Phe 


Gly 


Pro 


Asp 


Ser 


Val 


Glu 


Leu 


Pro 


Ala 


Gly 


Glu 


He 


Val 


Phe 








580 










585 










590 






Ala 


Ser 


Gly 


Pro 


Leu 


Asp 


Gly 


Val 


Arg 


Leu 


Pro 


Ala 


Asp 


Thr 


Thr 


Val 






595 










600 










605 








Trp 


Met 


Met 


Val 



























610 



<210> 7 
<211> 2346 
<212> DNA 
<213> Bacteria 

<400> 7 

gtgggcatga ttcacgagca gacggatttc acaaccagtg aggcgatccg cccggatacg 60 

ctgatctcgc cgccagatga ctgggctttt ctcgggcgac ccagccggtt tgatgtggat 12 0 

cacgatggct gggcgacggt tcagtatgac gctggagtca tggtcggtgt cgccgcactc 180 

gacgacaccg tgctacgcgt agcctactgc aggtcccctg gggagtggcc gacgagcaca 240 

cctgccattg tggaacagat gtcgcagcgg cactcctggc ggctcgttca ggaagagcga 3 00 

cgcgtgcaac tggaatgtgt tgccggatgg cagattcaaa tcaaccggga cgacggaaca 360 

tggagtatac gccatctcgg ctttgggaca gccgtcgagg ccatcacgtg gtacaagcgc 42 0 

aaaaaaggcg gcgcattgac gtttgcttcg ctcgacaatg cccggttcta tggacttggc 4 80 

gaaaagccgg ggccccttga caagcggcac gaggcgtaca ccatgtggaa ttcggacgtt 540 

tacgcgcctc acgtgccaga gatggaggcc ctatacctgt cgatcccgtt ctttttgcga 600 

ttgcaagacc aaacggccgt tggcatcttt gtggataatc cagggcgatc ccgctttgac 660 

ttcaggagca gataccctga cgtggaaata tcgacagaac gaggcgggtt ggacgtttat 720 

ttcatcttcg gggcttcgct caaagatgtc attcgacgtt acacaaagct cacggggcga 7 80 

atgccgatgc cacccaagtg ggcgctcggc tatcatcagt ctcggtactc gtacgagacc 840 

cagagcgagg tcctgtcggt ggcgcaaacg tttgtcgagc gcgacattcc ggtggatgcc 900 
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tttcccgatc 
atcgtggatc 
cacaaccact 
ttgagtgcct 
cgggtgtaca 
ttcaatgaga 
acgcacggag 
ctgaaagcgc 
attcaacggt 
atggccatcc 
gtgggcggtt 
gcgttctttc 
gcattcggcc 
ctgccttatc 
cccttggtgt 
gtcggttccg 
tatttgcccg 
tacatcttga 
atccccgtga 
gacgccaacg 
gaagacggcg 
atcgaatgtc 
gtgttcacac 
gtgtga 



f-atalfe$ac&a 
cggcacgcat 
cgggggtgaa 
tctgccaaac 
ttcctgattt 
cccagatggg 
cgaagaccat 
aggtccacaa 
agttggctgg 
atgcggcggt 
cgatggtgct 
tcgctcatca 
cgttctttcg 
ctacgttcga 
tgtacacgct 
tagagtatcc 
atcttctcgt 
atggagaatg 
cgtatgcgcc 
acctcttgga 
gtcgagcctc 
cctactgtga 
atcttgttca 
cagatgacgt 



gtgcgacgag 
acaggatcct 
cgccgagggt 
cgcgtcggag 
aattgagggc 
ggacgtgaac 
cctctatgga 
caagcggcct 
gtggacgggc 
caacatgggg 
cgcttcaggt 
aaatcacagt 
agccgtcatt 
cgcacgggaa 
cgacgatcca 
ggcacccatc 
gattgattat 
tctcgatcgt 
gcggtcgggc 
gggtcgatgc 
tcgcgtgtta 
aggatcagga 
tcgtgaggct 



ttgcggaagc 
gaatatcccg 
caagtgtatc 
gaagtgcggg 
atatggaatg 
gtggtccacc 
ttctggatgg 
tttgtgctca 
gacaaccgaa 
atgtccggta 
gaattgcttg 
gccatgggaa 
cgacgtgcca 
gcccatgaga 
aacacgcacc 
ctcaagccgg 
gagacgcgtg 
atccctctgt 
gagacccagc 
tatgaggacg 
caggccctcg 
gatggtggaa 
cgtgcgcagg 



tcacctttga 
ttggggtgcg 
tttacatgga 
ttggtgaggt 
cgtggtgggg 
atatgaacga 
gaggcgacgg 
ctgaagccac 
cgcgcgctgg 
gcttttggga- 
ttccgctcgg 
cacgatggac 
cgcatcgaca 
tccggctccg 
caggtttacc 
acgtcgatga 
gcatggccca 
agcgatacca 
acgtgagggc 
taggatggga 
acggcgagac 
ccacctcgga 
gtctcgagag 
gcatatcgtt 



tgagaggcga 
cgttgtcccc 
cgggctagcc 
atggcccgga 
caagtggcat 
gccggctgtg 
acgattgtac 
gtatcgcgga 
ctacagcgga 
acatatggcc 
gggcccagat 
gcaaatgggg 
ggaaccttgg 
ttatcgtttc 
catgatgcgg 
tcagttcctc 
tagaatggtc 
agggcgtcag 
agggagcgct 
gatcttcgtg 
gtttagctat 
aggaacactg 
cgttgttcgc 
ttccatccat 



960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2346 



<210> 8 
<211> 781 
<212> PRT 
<213> Bacteria 



<400> 8 



Met 


Gly 


Met 


He 


His 


Glu 


Gin 


Thr 


Asp 


Phe 


Thr 


Thr 


Ser 


Glu 


Ala 


He 


1 








5 










10 










15 




Arg 


Pro 


Asp 


Thr 


Leu 


He 


Ser 


Pro 


Pro 


Asp 


Asp 


Trp 


Ala 


Phe 


Leu 


Gly 








20 










25 










30 






Arg 


Pro 


Ser 


Arg 


Phe 


Asp 


Val 


Asp 


His 


Asp 


Gly 


Trp 


Ala 


Thr 


Val 


Gin 






35 










40 










45 








Tyr 


Asp 


Ala 


Gly 


Val 


Met 


Val 


Gly 


Val 


Ala 


Ala 


Leu 


Asp 


Asp 


Thr 


Val 




50 










55 










60 










Leu 


Arg 


Val 


Ala 


Tyr 


Cys 


Arg 


Ser 


Pro 


Gly 


Glu 


Trp 


Pro 


Thr 


Ser 


Thr 


65 










70 










75 










80 


Pro 


Ala 


He 


Val 


Glu 


Gin 


Met 


Ser 


Gin 


Arg 


His 


Ser 


Trp 


Arg 


Leu 


Val 










85 










90 










95 




Gin 


Glu 


Glu 


Arg 


Arg 


Val 


Gin 


Leu 


Glu 


Cys 


Val 


Ala 


Gly 


Trp 


Gin 


He 








100 










105 










110 






Gin 


He 


Asn 


Arg 


Asp 


Asp 


Gly 


Thr 


Trp 


Ser 


He 


Arg 


His 


Leu 


Gly 


Phe 






115 










120 










125 








Gly 


Thr 


Ala 


Val 


Glu 


Ala 


He 


Thr 


Trp 


Tyr 


Lys 


Arg 


Lys 


Lys 


Gly 


Gly 




130 










135 










140 










Ala 


Leu 


Thr 


Phe 


Ala 


Ser 


Leu 


Asp 


Asn 


Ala 


Arg 


Phe 


Tyr 


Gly 


Leu 


Gly 


145 










150 










155 










160 


Glu 


Lys 


Pro 


Gly 


Pro 


Leu 


Asp 


Lys 


Arg 


His 


Glu 


Ala 


Tyr 


Thr 


Met 


Trp 










165 










170 










175 




Asn 


Ser 


Asp 


Val 


Tyr 


Ala 


Pro 


His 


Val 


Pro 


Glu 


Met 


Glu 


Ala 


Leu 


Tyr 








180 










185 










190 






Leu 


Ser 


He 


Pro 


Phe 


Phe 


Leu 


Arg 


Leu 


Gin 


Asp 


Gin 


Thr 


Ala 


Val 


Gly 






195 










200 










205 








He 


Phe 


Val 


Asp 


Asn 


Pro 


Gly 


Arg 


Ser 


Arg 


Phe 


Asp 


Phe 


Arg 


Ser 


Arg 




210 










215 










220 










Tyr 


Pro 


Asp 


Val 


Glu 


He 


Ser 


Thr 


Glu 


Arg 


Gly 


Gly 


Leu 


Asp 


val 


Tyr 


225 










230 










235 










240 


Phe 


He 


Phe 


Gly 


Ala 


Ser 


Leu 


Lys 


Asp 


Val 


He 


Arg 


Arg 


Tyr 


Thr 


Lys 



245 



250 



255 



7 



'XeUH j&& "Mia Meig 1 Jb£ 

260 



Gin 


Ser 


Arg 


Tvr 


Ser 


Tvr 


Glu 


Thr 






275 










280 


Gin 


Thr 


Phe 


Val 


Glu 


ArQ 


Asp 


He 




290 










295 




lie 


His 


Tvr 

■*■ Jr ■*• 


Met 


Asp 


Gly 


Tvr 


Ara 


305 










310 






Phe 


Pro 


Asp 


Pro 


Ala 


Arg 


Met 


Cys 










325 








Arg 


Val 


Val 


Pro 


He 


Val 


Asp 


Pro 








340 










Pro 


Val 


Tyr 


Met 


Asp 


Glv 


Leu 


Ala 






355 










360 


Glu 


Gly Gin Val 


Tvr 


Leu 


Glv 


Glu 




370 










375 




Pro 


Asp 


Phe 


Ala 


Ser 


Glu 


Glu 


Val 


"*8^ 










390 






Arg 


val 


Tyr 


Thr 


Gin 


Met 


Glv 


He 










405 








Glu 


Pro 


Ala 


Val 


Phe 


Asn 


Glu 


Thr 








420 










His 


Arg 


Gly 


Asp 


Gly 


Arg 


Leu 


Tvr 
jr "™* 






435 










440 


±yr 


Gly 


Phe 


Trp 


Met 


Ala 


Glu 


Ala 




450 










455 




Leu 


Ala Gly Lys 


Arg 


Pro 


Phe 


Val 












470 






lie 


Gin Arg Tyr Ala 


Ala 


Val 


Tr"D 










485 








Glu 


His 


Met 


Ala 


Met 


Ala 


He 


Pro 








500 












He 


Pro 


Leu 


Gly 


Glv 


Pro 


Asp 






515 










520 


Ser 


Gly Glu 


Leu 


Leu 


Ala 


Arg 






530 










535 




Phe 


Phe 


Arg 


Asn 


His 


Ser 


Ala 


Met 


545 










550 






Ala 


Phe 


Gly 


Pro 


Thr 


Phe 


Glu 


Ala 










565 








Arg 


Tyr 


Arg 


Phe 


Leu 


Pro 


Tvir 

Jr 


Leu 








580 










Glu 


Thr 


Gly 


Leu 


Pro 


Met 


Met 


Arg 






595 










600 


Asp 


Pro 


Asn 


Thr 


His 


His 


Val 


Asp 




610 










615 




Leu 


Leu 


Val 


Ala 


Pro 


He 


Leu 


Lvs 


625 










630 






Tyr 


Leu 


Pro 


Asp 


Gly 


Glu 


Trp 


He 










645 








Gin 


Gly Arg 


Gin 


Tyr 


He 


Leu 


Thr 








660 










Leu 


Tyr Val 


Arg 


Ala 


Gly 


Ser 


Ala 






675 










680 


Ser 


Gly Glu 


Thr 


Gin 


Leu 


Glv 

v-« -»- _/ 


Trt> 




690 










695 




Arg 


Ala 


Ser 


Gly 


Arg 


Cys 


Tyr 


Glu 


705 










710 






Glu 


Asp 


Gly 


Ala 


Tyr 


Cys 


Asp 


Arg 










725 








Glu 


Gly Thr 


Leu 


He 


Glu 


Cys 


His 








740 










Gly 


Ser 


Leu 


Glu 


Ser 


Val 


Val 


Arg 



755 760 







Ala 


Leu 


Gly 


Tyr 


His 


265 










270 






Gin 


Ser 


Glu 


Val 


Leu 


Ser 


Val 


Ala 










285 








Pro 


Val 


Asp 


Ala 


Leu 


Tyr 


Leu 


Asp 








300 










Val 


Phe 


Thr 


Phe 


Asp 


Glu 


Arg 


Arg 






315 










320 


Asp 


Glu 


Leu 


Arg 


Lys 


Leu 


Gly Val 




330 










335 




Gly Val 


Lys 


Gin 


Asp 


Pro 


Glu 


Tvr 

* Jr «*■ 


345 










350 






His 


noil 


His 


Phe 


Cys 


Gin 


Thr 


Ala 










365 








val 


±rp 


Pro 


Gly 


Leu 


Ser 


/A_L Ct 


rue 








380 










Arg 




i j. 4-i 


Trp 


Gly 


Lys 


lip 








395 










*± \j \j 


pi 1T 

\J J_ LL 


Gly 


He 


Trp 


Asn 


Asp 


1*1 ti L. 


n.csll 




410 










415 




Lys 


Thr 


Met 


Asp 


Val 


Asn 


veil 


v di 












430 






Thr 


His 


m v 


Glu 


Val 


His 


Asn 












445 








T» Vi v* 

i nr 


Tyr 




Gly 


Leu 


Lys 


Ala 


m n 

OlU 








460 










Leu 


Thr 


Arg 


Ala 


Gly 


Tyr 


OCX 


uiy 






475 










480 


X 111 


Gly 


Asp 


Asn 


Arg 


Ser 


rue 






490 










•at J 






Val 


Leu 


Asn 


Met 


Gly 


Met 


Ser 


•J \J J 










510 






val 


Gly Gly 


Phe 


Ala 


His 


His 


Ala 










525 








Thr 


Gin 


Met 


Gly 


Ala 


Phe 


Phe 


Pro 








540 










Glv 


Thr 


His 


Arg 


Gin 


Glu 


Pro 


Trx> 






555 










560 


Val 


He 


Arg 


Arg 


Ala 


He 




Leu 




570 










575 




Tvr 

Jr 


Thr 


Leu 


Ala 


Arg 


Glu 


Ala 


His 


585 










590 






Pro 


Leu 


Val 


Leu 


Glu 


Tyr 


Pro 


Asp 
***** 










605 








Asp 


Gin 


Phe 


Leu 


Val 


Gly 


Ser 


Asp 








620 










Pro 


Gly 


Met 


Ala 


His 


Arg 


Met 


Val 






635 










640 


Asp 


Tyr 


Glu 


Thr 


Arg 


Glu 


Arg 


Tyr 




650 










655 




Tyr 


Ala 


Pro 


Leu 


Asp 


Arg 


He 


Pro 


665 










670 






He 


Pro 


Val 


Asn 


Leu 


Leu 


Glu 


Arg 










685 








Glu 


He 


Phe 


Val 


Asp 


Ala 


Asn 


Gly 








700 










Asp 


Asp 


Gly 


Glu 


Thr 


Phe 


Ser 


Tyr 






715 










720 


Val 


Leu 


Gin 


Ala 


Leu 


Ala 


Thr 


Ser 




730 










735 




Leu 


Val 


Gin 


Gly 


Ser 


Gly 


Asp 


Gly 


745 










750 






Val 


Phe 


Thr 


Pro 


Asp 


Asp 


val 


Arg 



765 
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<210> 9 
<211> 1611 
<212> DNA 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample 
<400> 9 

atgacagagt ggtggcgtgg tgcagtgacc tatcaagtct atccaaggtc gtttcaggac 60 

agcaacggcg acggcatcgg cgacctgccc ggcatcaccg cccggcttga gtatctggcc 120 

gatcttggcg tggacgcggt ctggctgtca ccgttcttca aaagcccgat gaaggacatg 180 

ggctatgacg tcagcgacta ttgcgatgtc gatccggtct tcggcaccct cgccgatttt 240 

gacgccctgc tggcccgcgc gcatgagctg gggctcaagg tgatcatcga ccaggtcctt 300 

agccacagtt ccgacctgca ccctgccttt gtgaccagtc gcagcgaccg cgtgaacccg 3 60 

aaggcggact ggtatgtctg ggccgatccc aagcccgacg gcagcccgcc caacaactgg 420 

ctgtcggtgt tcggtggctc ggcatgggcc tgggacgcgc gcagaaaaca gtattacctg 480 

cacaatttcc tgaccagcca gccggacctg aactaccaca acccgaaggt gcaggactgg 540 

gcgctggaca acatgcgttt ctggctggac cggggcgtgg acgggttccg ctttgacacc 600 

gtcaactact tcttccacga tcccttgttg cgcagcaacc ctgccgatca ccgcaacaag 660 

cctgaggctg acggcaatcc ctacggcatg cagtaccacc tgcatgacaa gaaccagccc 720 

gagaacctga tctggatgga gcggatacgg gtgcttctgg accaatacgg tgccgcaagc 7 80 

gtcggcgaga tgggcgaaag tcaccacgcc atccggatga tgggcgacta caccgctccg 840 

gggcggctgc atcaatgcta cagctttgaa ttcatggggt atgaatacac cgcaaacctg 900 

ttccgggacc ggatagaaag ctttttcaag ggtgccccta aaggctggcc gatgtgggcg 9 60 

ttttcaaacc acgatgtcgt ccgccatgtc agtcgctggg caaaacatgg cctcaccccc 1020 

gaggcggttg ccaagcagac aggtgcgttg cttctgtcgc ttgagggctc gatctgcctg 1080 

tgggagggcg aggagctggg ccagaccgat accgaactgg ccttggatga gttgaccgat 1140 

ccgcagggca tcgtcttttg gcccgaaccg atcggccgcg acaatactcg gacgccaatg 1200 

gtttgggacg catcgccgca tggcgggttt tcgaccgtca caccctggct gccggtgaaa 1260 

ccggaacagg ccgcgcgtca tgtggccggg caaaccggtg atgccgcctc ggtgctggaa 1320 

agctaccggg cgatgctggc cttccggcgc gctgaaccgg cccttaggac cgggcggacg 1380 

cggtttctgg atctggccga accggttctg ggctttgtgc gcggcgaagg ggagggtgcg 1440 

atcctgtgcc tgttcaatct gtcgcctgtt gcgcgggggg ttgcggtcga aggcgtgggc 1500 

ccgccgatcg gcccgggcca gcaggctatc ctttcgggcg gacggctagg ccttggcccg 1560 

aacggcgccg ccttcctgcg ggtgaccgga acagtccgcg ttctggacta a 1611 

<210> 10 
<211> 536 
<212> PRT 
<213> Unknown 
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<210> 11 
<211> 1719 
<212> DNA 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample 
<400> 11 

gtgcccgaac tgaaatggtg gcagacagct atattttatc aaatctaccc gcgctctttc 60 
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ctacaaaatc 
gattgcggct 
gatttcaaaa 
gtgctgaatc 
aatcccaaat 
ttcgatggcg 
atgaaacagc 
gcggtgcgct 
atctacgaag 
cacttcacag 
gacatgttca 
gccatcctcg 
tacatgggca 
gatcgtctca 
gctttacccg 
tacaccaaat 
ttgctcaccc 
cacatcatta 
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cgcgacaaaa 
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gagcaaacat 
cgggaaacgc 
catctggcct 
cccaataaat 
gcaattttct 
gtcggcgctt 



tcatcggcaa actcgattat 120 

ttggcataga tgcgctctgg ctctcgcctc acttcccctc ccccaactgg 180 

acgatatcag cgattaccgc aacgttgcgc cggaatacgg cacgctggac 240 

ccttcctgag cgaatcgcac aaacgcggta tccgcgtcat tctcgacctc 300 

acacctccga tgaacatccg tggttcatcg aatcgaaatc cagccgcgat 3 60 

ccgattggta tgtgtgggtc gatacgccgc ccaacaattg gcagtcctgc 42 0 

atgcctggac atacgtccct gaacgcggcc aatattatta tcactacttc 480 

agcccgatct caactggcat aatccgcagg tcaaacaggc catgtgggag 540 

tctggctcga tctcggcgtg gacggcttcc gcctggacgc catcggcacg 600 

acccaaatct cacgccgcat aatgtcccga tgaatttggc tgagctgcgt 660 

atgtcgccaa aacgccggaa gagatcaagc tcaaagaaaa atactggcac 720 

agcatcaatg gggtcagccc ggcgttcatg acctgatgaa agaactgcgc 7 80 

atgaatatga tggcgaccgc atgctggtcg gcgaagatga caacatcgat 840 

acggagacga cgaattgcag ctggtcttca acttcccgtt gatgcgcgcc 900 

cccccgacca tattcggcgc aaccaaaaag agcgtttgac tcgtctgaat 960 

ttaaaggctg ggcttgcaac acgctcggca accatgatag ttcacgcgtc 102 0 

tcggtgaccg gatccacggc gcggaccatg cacgtctcaa cctggcgctt 1080 

tgcacggcac gccgttctta tacaacggcg aagagatcgg catgaccgac 1140 

ccgatcccac caaactgcgc gacaccatgg caacctggta ttacaacagc 1200 

aaatgaaggt cgagccagcg gaggccgccc ttcgcgccgg acagatgacg 1260 

accgtacccc catgcaatgg gacaataagc ccaatgccgg tttttgccca 1320 

aaccctggtt gccagtcaac cccaattacc gcgcaggcat taacgtccgc 13 80 

cgaacccgaa ctcgctgctc aattactata aacgtctcat ccacttgcgg 1440 

ctgccttgat cgctggagat tacgttccgc ttcaccagac atccaaagat 1500 

tcctgcgcaa aacagattca caaacgatcc tggtcgtttt gaattactcc 1560 

tggaattgga tttctcgcgc accgtcgaaa tgaaaggccg cccgctgatc 1620 

ccagcgcaga tgaccgcccg caggcggcac aaagcccaaa gaaagtatcg 16 80 

acggagttct gctggcagaa gtaaaatag 1719 
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<212> PRT 
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<210> 13 
<211> 1392 
<212> DNA 
<213> Unknown 



<220> 

<223> Obtained from an environmental sample 
<400> 13 

atggaagaag agcctagggg taaaggccta aagatcgcat ttataggtgc tgggagcgcc 60 

gtatggagct ctaggataat tgtagacctt atcctcgcta aaagcctgca tggcgccaag 120 

atttacctca tggatatcaa taaggagcgc ctcgacctca taacaggttt cgccaagcga 180 

tacgctgccg agatgcacgc tgatctagag ttcatcccga caatggatcg tgtcgaagcg 240 

ataagggatg ccgacttcgt cgtcaactca gccatgtatg gtggacacat gtactatgag 300 

cggatgaggg aaatatgtga gagacacggc tattacaggg gaataaatag tgtcgagtgg 3 60 

aacatggtca gcgactacca caccatatgg ggctactacc agttcaaact agcactaagc 420 

attgccaagg acgtcgagga ttacgctccc gatgcatggc ttatcaacgt cgctaatcca 480 

12 



PO"!f^t5dU5^yyt3 taaagatgat agggctgtgc 540 

catggatacc acggcatata taatgtcatg aaagaactag gcctaccacg agaagaaaca 600 

gagttcgagg tactaggatt caaccacgtc atatggctta caaagttcaa gtaccaggga 660 

gaagacgctt acccgttact agacaagtgg atcgaggaga aagcagagaa gtactgggag 720 

cattggagac aaacacaggt aaacccgttc gacatcgact tgtcgccggc agcgatagac 780 

atgtacaaga gatacggtct cctcccggta ggagacactg tgcgtggagg gacgtggatg 840 

taccactggg atctcaagac gaagcagaaa tggtatggcc cgacaggagg accagactcc 900 

gagataggct ggatgatgta tatagccttc ctaagcatgc agctccaaag actatacgaa 960 

gcactaacgg atcagaagca cccgttagca gcacatgtac cgccggagtg gagcggtgaa 1020 

tccatagtcc caataatcga tagcctcgcc aacaatagga ggggagaata cgttatcaac 1080 

acgttgaatc tgggcagcat acccgggata ccggataatg tggctgtcga gatgccggcc 1140 

cagatagatg gtaaaggagt gcaccgctac atattcgagc cactccccaa gaagataaga 1200 

gacctggtcc tactgcctag gatgacccgt atggagatgg cattgacagc cttcctcgag 1260 

ggaggccgtg aagtactaga ggactggcta cacatggatc cacgtaccaa gagcactaga 1320 

caggtacggg agacaatcga tgatctcctt aacatgcccg gtaacgagga gatgaagaag 13 80 

catttcagct aa 1392 

<210> 14 
<211> 463 
<212> PRT 
<213> Unknown 
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<223> Obtained from an environmental sample 
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Asn 


Val 


Ala 


Asn 


Pro 


145 










150 










155 










160 


Val 


Phe 


Glu 


Leu 


Thr 


Thr 


Leu 


He 


Gin 


Arg 


His 


Val 


Lys 


He 


Lys 


Met 










165 










170 










175 




He 


Gly 


Leu 


Cys 


His 


Gly 


Tyr 


His 


Gly 


He 


Tyr 


Asn 


Val 


Met 


Lys 


Glu 








180 










185 










190 






Leu 


Gly 


Leu 


Pro 


Arg 


Glu 


Glu 


Thr 


Glu 


Phe 


Glu 


Val 


Leu 


Gly 


Phe 


Asn 






195 










200 










205 








His 


Val 


He 


Trp 


Leu 


Thr 


Lys 


Phe 


Lys 


Tyr 


Gin 


Gly 


Glu 


Asp 


Ala 


Tyr 




210 










215 










220 










Pro 


Leu 


Leu 


Asp 


Lys 


Trp 


He 


Glu 


Glu 


Lys 


Ala 


Glu 


Lys 


Tyr 


Trp 


Glu 


225 










230 










235 










240 


His 


Trp 


Arg 


Gin 


Thr 


Gin 


Val 


Asn 


Pro 


Phe 


Asp 


lie 


Asp 


Leu 


Ser 


Pro 










245 










250 










255 




Ala 


Ala 


He 


Asp 


Met 


Tyr 


Lys 


Arg 


Tyr 


Gly 


Leu 


Leu 


Pro 


Val 


Gly 


Asp 








260 










265 










270 






Thr 


Val 


Arg 


Gly 


Gly 


Thr 


Trp 


Met 


Tyr 


His 


Trp 


Asp 


Leu 


Lys 


Thr 


Lys 






275 










280 










285 








Gin 


Lys 


Trp 


Tyr 


Gly 


Pro 


Thr 


Gly 


Gly 


Pro 


Asp 


Ser 


Glu 


lie 


Gly 


Trp 




290 










295 










300 
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p c: w ma && jib sua s&e i^e dfeO^e^CMSu Gin 


Arg 


Leu 


Tyr 


Glu 


305 






310 










315 






320 


Ala Leu Thr 


Asp 


Gin 


Lys 


His 


Pro 


Leu 


Ala 


Ala 


His 


Val 


Pro 


Pro 


Glu 






325 










330 










335 




Trp Ser Gly 


Glu 


Ser 


He 


Val 


Pro 


He 


He 


Asp 


Ser 


Leu 


Ala 


Asn 


Asn 




340 










345 










350 






Arg Arg Gly Glu 


Tyr 


Val 


He 


Asn 


Thr 


Leu 


Asn 


Leu 


Gly 


Ser 


He 


Pro 


355 










360 










365 








Gly lie Pro 


Asp 


Asn 


Val 


Ala 


Val 


Glu 


Met 


Pro 


Ala 


Gin 


He 


Asp 


Gly 


370 








375 










380 






Lys Gly Val 


His 


Arg 


Tyr 


He 


Phe 


Glu 


Pro 


Leu 


Pro 


Lys 


Lys 


He 


Arg 


385 






390 










395 






400 


Asp Leu Val 


Leu 


.Leu 


Pro 


Arg 


Met 


Thr 


Arg 


Met 


Glu 


Met 


Ala 


Leu 


Thr 






405 










410 










415 




Ala Phe Leu 


Glu 


Gly Gly Arg 


Glu 


Val 


Leu 


Glu 


Asp 


Trp 


Leu 


His 


Met 




420 










425 








430 






Asp Pro Arg 


Thr 


Lys 


Ser 


Thr 


Arg 


Gin 


Val 


Arg 


Glu 


Thr 


He 


Asp 


Asp 


435 










440 










445 




Leu Leu Asn 


Met 


Pro 


Gly Asn 


Glu 


Glu 


Met 


Lys 


Lys 


His 


Phe 


Ser 




450 








455 










460 











<210> 15 
<211> 1632 
<212> DNA 
<213> Unknown 



<220> 

<223> Obtained from an environmental sample 
<400> 15 

atgacgcaat cctcctccgc cgtttcccca gcctcctcgg gtcccgcctg gtggcatggc 60 

gcgtcgatct accagattta cccgcgcagt tttgcggaca gcaacggtga tggcgtgggc 120 

gaccttgcgg ggattacttc gcatctggag catatcgcga gcctgggtgt ggaggcgatc 180 

tggatcagcc cgtttttcac cagcccgatg gccgattatg gctatgacgt ggcggattat 240 

tgcgatgtcg atccgatctt cgggactttg gcggacttcg atgcgctggt cgagaaggcc 3 00 

catgggctgg gcctgaaggt caccatcgac atggtctttg cccataccag cgacaggcat 3 60 

ccgtggttcg aacaatcgcg ttcggcgcgc gagaatgacc gcgccgactg gtacgtctgg 420 

gccgatccca agccggacgg cacgccgccc aacaactggc agtcggtgtt tggcggcccg 480 

gcctggacct gggacgcgcg gcgcgggcag tactacatgc accagttcct gaaggagcag 540 

ccgcaattga acgcgcacaa tcctgcggtg caggatgcgc tgctcgatgc cttgcgcttc 600 

tggctggagc ggggggtgga cgggttccgg ctcgatgcgc tgaaccactc gatgttcgat 660 

ccggcgctga ccgacaatct gcccgcgccc gaggatggca agatccgcac gcggcctttc 720 

gattttcagt tgaaaatcaa cagccagaac catcccgctg tgacgctgtt catcgagcgg 780 

atcgccgatg tttgcggcca gcatggcgcg gtcttcaccg tggccgaagt gggcggcgat 840 

ggcgcggttc cgctgatgaa ggcgtacacg gcgggcgagc atcggctgtc ctcggcctac 900 

agctttgatt tcctttatgc gccggccttg acgggcgagc tggtggccaa tgctctggcc 960 

cagtggacgg gcaagccggg ggccgatggg ctgagcgaag gctggcccag ctgggcgttt 1020 

gagaaccatg atgcgccgcg ccatatctcg cgctgggtgg gcgaggagca tcgcgccgcc 1080 

tttgcccgga tgagccttgt gctgctggcc tcgctgcgcg gtaacatgtt catgtatcag 1140 

gggcaggaac tggcgctgga gcaggatgag atcccgtttc atctgctgaa agaccccgag 1200 

gcgatcgcca actggccgct gacgttgagc cgcgacgggg tgcgcacgcc gatgccatgg 1260 

gacagccagg ccttccatgc cggcttcacg agtggcgagc cctggttgcc cttgtcgccg 1320 

gggaatatcg ccaaggcggt ggatgtgcag gaggccgatc cgcagagcca gctgcactgg 13 80 

gtgcggcggg ttctggccct gcgcgcgcgg cacaaggccc tgcgtctggg cgcgatggag 1440 

catgtgcatg tgcagggcga tgtgctcagt ttcacccgcc atgcgcgcgg cgaaagggtg 1500 

gagtgcgtgt tcaacctttc cgccaaaacc gtcgcccaca aggcgcacaa gggtgagacg 1560 

ctgctcaccg tcaatggcgc aaccggggcg gtgttgacgc catatggcgc tctctggacg 1620 

aaactcgcat aa 1632 

<210> 16 
<211> 543 
<212> PRT 



14 



<220> 

<223> Obtained from an environmental sample 



<400> 16 



Met 


Thr 


Gin 


Ser 


Ser 


Ser 


Ala 


Val 


Ser 


Pro 


Ala 


Ser 


Ser 


Gly 


Pro 


Ala 


1 








5 










10 










15 




Trp 


Trp 


His 


Gly Ala 


Ser 


He 


Tyr 


Gin 


He 


Tyr 


Pro 


Arg 


Ser 


Phe 


Ala 








20 










25 










30 






Asp 


Ser 


Asn 


Gly Asp 


Gly 


Val 


Gly 


Asp 


Leu 


Ala 


Gly 


He 


Thr 


Ser 


His 






35 










40 










45 








Leu 


Glu 


His 


He 


Ala 


Ser 


Leu 


Gly 


Val 


Glu 


Ala 


He 


Trp 


He 


Ser 


Pro 




50 










55 










60 










Phe 


Phe 


Thr 


Ser 


Pro 


Met 


Ala 


Asp 


Tyr 


Gly 


Tyr 


Asp 


Val 


Ala 


Asp 


Tyr 


65 










70 










75 










80 


Cys 


Asp 


Val 


Asp 


Pro 


He 


Phe 


Gly 


Thr 


Leu 


Ala 


Asp 


Phe 


Asp 


Ala 


Leu 










85 










90 










95 




Val 


Glu 


Lys 


Ala 


His 


Gly 


Leu 


Gly 


Leu 


Lys 


Val 


Thr 


He 


Asp 


Met 


Val 








100 










105 










110 






Phe 


Ala 


His 


Thr 


Ser 


Asp 


Arg 


His 


Pro 


Trp 


Phe 


Glu 


Gin 


Ser 


Arg 


Ser 






115 










120 










125 








Ala 


Arg 


Glu 


Asn 


Asp 


Arg 


Ala 


Asp 


Trp 


Tyr 


Val 


Trp 


Ala 


Asp 


Pro 


Lvs 




130 










135 










140 










Pro 


Asp 


Gly 


Thr 


Pro 


Pro 


Asn 


Asn 


Trp 


Gin 


Ser 


Val 


Phe 


Gly 


Gly 


Pro 


145 










150 










155 










160 


Ala 


Trp 


Thr 


Tro 


Asp 


Ala 


Arg 


Arg 


Gly 


Gin 


Tyr 


Tyr 


Met 


His 


Gin 


Phe 










165 










170 










175 




Leu 


Lys 


Glu 


Gin 


Pro 


Gin 


Leu 


Asn 


Ala 


His 


Asn 


Pro 


Ala 


Val 


Gin 


Asp 








180 










185 










190 






Ala 


Leu 


Leu 


Asp 


Ala 


Leu 


Arg 


Phe 


Trp 


Leu 


Glu 


Arg 


Gly 


Val 


Asp 


Gly 






195 










200 










205 








Phe 


Arg 


Leu 


Asp 


Ala 


Leu 


Asn 


His 


Ser 


Met 


Phe 


Asp 


Pro 


Ala 


Leu 


Thr 




210 










215 










220 










Asp 


Asn 


Leu 


Pro 


Ala 


Pro 


Glu 


Asp 


Gly 


Lys 


He 


Arg 


Thr 


Arg 


Pro 


Phe 


225 










230 










235 










240 


Asp 


Phe 


Gin 


Leu 


Lys 


He 


Asn 


Ser 


Gin 


Asn 


His 


Pro 


Ala 


Val 


Thr 


Leu 










245 










250 










255 




Phe 


He 


Glu 


Arg 


He 


Ala 


Asp 


Val 


Cys 


Gly 


Gin 


His 


Gly 


Ala 


Val 


Phe 








260 










265 










270 






Thr 


Val 


Ala 


Glu 


Val 


Gly 


Gly 


Asp 


Gly 


Ala 


Val 


Pro 


Leu 


Met 


Lys 


Ala 






275 










280 










285 








Tyr 


Thr 


Ala 


Gly Glu 


His 


Arg 


Leu 


Ser 


Ser 


Ala 


Tyr 


Ser 


Phe 


Asp 


Phe 




290 










295 










300 










Leu 


Tyr 


Ala 


Pro 


Ala 


Leu 


Thr 


Gly 


Glu 


Leu 


Val 


Ala 


Asn 


Ala 


Leu 


Ala 


305 










310 










315 










320 


Gin 


Trp 


Thr 


Gly Lys 


Pro 


Gly 


Ala 


Asp 


Gly 


Leu 


Ser 


Glu 


Gly 


Trp 


Pro 










325 










330 










335 




Ser 


Trp 


Ala 


Phe 


Glu 


Asn 


His 


Asp 


Ala 


Pro 


Arg 


His 


He 


Ser 


Arg 


Trp 








340 










345 










350 






Val 


Gly 


Glu 


Glu 


His 


Arg 


Ala 


Ala 


Phe 


Ala 


Arg 


Met 


Ser 


Leu 


Val 


Leu 






355 










360 










365 








Leu 


Ala 


Ser 


Leu 


Arg 


Gly 


Asn 


Met 


Phe 


Met 


Tyr 


Gin 


Gly 


Gin 


Glu 


Leu 




370 










375 










380 










Ala 


Leu 


Glu 


Gin 


Asp 


Glu 


He 


Pro 


Phe 


His 


Leu 


Leu 


Lys 


Asp 


Pro 


Glu 


385 










390 










395 








400 


Ala 


He 


Ala 


Asn 


Trp 


Pro 


Leu 


Thr 


Leu 


Ser 


Arg 


Asp 


Gly 


Val 


Arg 


Thr 










405 










410 










415 




Pro 


Met 


Pro 


Trp 


Asp 


Ser 


Gin 


Ala 


Phe 


His 


Ala 


Gly 


Phe 


Thr 


Ser 


Gly 








420 










425 










430 






Glu 


Pro 


Trp 


Leu 


Pro 


Leu 


Ser 


Pro 


Gly 


Asn 


He 


Ala 


Lys 


Ala 


Val 


Asp 






435 










440 










445 








Val 


Gin 


Glu 


Ala 


Asp 


Pro 


Gin 


Ser 


Gin 


Leu 


His 


Trp 


Val 


Arg 


Arg 


Val 



450 455 460 



15 



l&g Leu Gly Ala Met Glu 
465 470 475 480 

His Val His Val Gin Gly Asp Val Leu Ser Phe Thr Arg His Ala Arg 

485 490 495 

Gly Glu Arg Val Glu Cys Val Phe Asn Leu Ser Ala Lys Thr Val Ala 

500 505 510 

His Lys Ala His Lys Gly Glu Thr Leu Leu Thr Val Asn Gly Ala Thr 

515 520 525 

Gly Ala Val Leu Thr Pro Tyr Gly Ala Leu Trp Thr Lys Leu Ala 
530 535 540 

<210> 17 
<211> 1392 
<212> DNA 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample 
<400> 17 

atggaagaag agectegggg taaaggcctg aagatcgcgt ttataggggc tgggagegee 60 

gtctggagct ctaggataat catagacctt atcctcgcga aaagectgea tggcgccaaa 120 

gtctatctca tggatattaa taaggagegg ctcgacctca taacaggttt cgccaagcga 180 

tacgctgccg agatgeatge tgatctagag tttatcccta caatggatcg catagaggcg 240 

ataagggatg cagacttcgt cgtcaactca gccatgtacg gtggccacat gtactatgag 3 00 

cgtatgagag aaatatgtga gaggcaegge tattaccgag gaataaacag tgttgaatgg 360 

aacatggtca gcgattacca caccatatgg ggttactacc agttcaaact agecatgage 420 

attgecaagg atgtagagga atacgcgccc gacgcctggc ttatcaacgt cgccaaccct 480 

gtgttcgagc tgacaacact gatccagagg caegtcaaga taaagatgat agggctctgc 540 

catggctacc atggcatcta taatgtgatc aaagaactcg ggctagacag ggatgagaca 600 

gagttcgagg tacteggett caaccatgtg atctggctca caaagttcaa gtacagggga 660 

gaggacgett accccttact agataagtgg atcgaggaga aagcagagaa gtactgggag 720 

cattggagac aaacacaggt gaacccgttc gacattgact tgtctcctgc agegatagae 7 80 

atgtacaaga gataeggtet acttceggta ggagatactg tgcgtggagg cacgtggatg 840 

taccactggg atctcaagac gaagcagaaa tggtatggac cgacaggagg accagactcc 900 

gagataggct ggatgatgta tatagectte etaagcatge agctccaaag attatacgaa 960 

gcactaatgg atcagaagca cccattagca gcacatatac cgccggagtg gagcggtgaa 1020 

tccatagtcc caataatcga tagcctcgcc aacaatagga ggggagaata cgttatcaac 1080 

aegttgaace ttggtagtat aceggggata ccggatagtg tagctgtcga gatgccagcc 1140 

cagatagatg gtaaaggagt gcaccgctac atattcgagc ccctccccaa gaagataaga 1200 

gacctagtcc tactgectag gatgacccgt atggagatgg cgttgacagc cttcctcgag 12 60 

ggaggccgcg aagtactcga ggactggcta cacatggatc cacgtaccaa gagcactgga 1320 

caggtaeggg agacaatcga tgatctcctg aacatgcccg gtaacgagga gatgaagaag 1380 

cat tt cage t ag " 1392 

<210> 18 

<211> 463 

<212> PRT 

<213> Unknown 

<220> 

<223> Obtained from an environmental sample 
<400> 18 

Met Glu Glu Glu Pro Arg Gly Lys Gly Leu Lys lie Ala Phe lie Gly 

1 5 10 15 

Ala Gly Ser Ala Val Trp Ser Ser Arg He He He Asp Leu He Leu 

20 25 30 

Ala Lys Ser Leu His Gly Ala Lys Val Tyr Leu Met Asp He Asn Lys 

35 40 45 

Glu Arg Leu Asp Leu He Thr Gly Phe Ala Lys Arg Tyr Ala Ala Glu 

50 55 60 

Met His Ala Asp Leu Glu Phe He Pro Thr Met Asp Arg He Glu Ala 
65 70 75 80 

16 



PCWiyrg£« Met Tyr Gly Gly His 

85 90 95 

Met Tyr Tyr Glu Arg Met Arg Glu He Cys Glu Arg His Gly Tyr Tyr 

100 105 110 

Arg Gly He Asn Ser Val Glu Trp Asn Met Val Ser Asp Tyr His Thr 

115 120 125 

He Trp Gly Tyr Tyr Gin Phe Lys Leu Ala Met Ser He Ala Lys Asp 

130 135 140 

Val Glu Glu Tyr Ala Pro Asp Ala Trp Leu He Asn Val Ala Asn Pro 
145 150 155 160 

Val Phe Glu Leu Thr Thr Leu He Gin Arg His Val Lys He Lys Met 

165 170 * 175 

He Gly Leu Cys His Gly Tyr His Gly He Tyr Asn Val He Lys Glu 

180 185 190 

Leu Gly Leu Asp Arg Asp Glu Thr Glu Phe Glu Val Leu Gly Phe Asn 

1^5 200 205 

His Val He Trp Leu Thr Lys Phe Lys Tyr Arg Gly Glu Asp Ala Tyr 

210 215 220 

Pro Leu Leu Asp Lys Trp He Glu Glu Lys Ala Glu Lys Tyr Trp Glu 
225 230 235 240 

His Trp Arg Gin Thr Gin Val Asn Pro Phe Asp He Asp Leu Ser Pro 

245 250 255 

Ala Ala He Asp Met Tyr Lys Arg Tyr Gly Leu Leu Pro Val Gly Asp 

260 265 270 

Thr Val Arg Gly Gly Thr Trp Met Tyr His Trp Asp Leu Lys Thr Lys 

275 280 285 

Gin Lys Trp Tyr Gly Pro Thr Gly Gly Pro Asp Ser Glu He Gly Trp 

290 295 300 

Met Met Tyr He Ala Phe Leu Ser Met Gin Leu Gin Arg Leu Tyr Glu 
305 310 315 320 

Ala Leu Met Asp Gin Lys His Pro Leu Ala Ala His He Pro Pro Glu 

325 330 335 

Trp Ser Gly Glu Ser He Val Pro He He Asp Ser Leu Ala Asn Asn 

340 345 350 

Arg Arg Gly Glu Tyr Val He Asn Thr Leu Asn Leu Gly Ser He Pro 

355 360 365 

Gly He Pro Asp Ser Val Ala Val Glu Met Pro Ala Gin He Asp Gly 

370 375 380 

Lys Gly Val His Arg Tyr He Phe Glu Pro Leu Pro Lys Lys He Arg 
385 390 395 400 

Asp Leu Val Leu Leu Pro Arg Met Thr Arg Met Glu Met Ala Leu Thr 

405 410 415 

Ala Phe Leu Glu Gly Gly Arg Glu Val Leu Glu Asp Trp Leu His Met 

420 425 430 

Asp Pro Arg Thr Lys Ser Thr Gly Gin Val Arg Glu Thr He Asp Asp 

435 440 445 

Leu Leu Asn Met Pro Gly Asn Glu Glu Met Lys Lys His Phe Ser 
450 455 460 

<210> 19 
<211> 1686 
<212> DNA 
<213> Unknown 



<220> 

<223> Obtained from an environmental sample 
<400> 19 

atgcaagaac cttggtggaa aaaatcggtt gtttatcaaa tttatccaaa aagtttttat 60 

gatacgactg gaaacggcgt gggtgatata gctggcatta ttgaaaagct agattatttg 120 

aaaaagctcg gggtagatgt tctgtggcta acgccaattt ataaatcacc gcagcgggat 180 

aatggatatg atataagtga ttattttgtt attcaagaag aatacggaac aatggaggat 240 

tttgatcttt tagtaacaga agcgcataag cggggtctta aagtcatcat ggacactgcc 3 00 

gttaatcata catcaactga acatgaatgg tttcaagaag ctaaaaaatc gaaagataac 3 60 

17 



PCTctfJfiJ^ atggaagtgc tccgacgaat 420 

tgggtttcaa aatttggggg atccgcgtgg gagcatgata acctcacaga acaatcgtat 480 

ctgcatttgt ttgatgttac gcaagcggat ttgaactggg aaaacgagcg tgtgcgccgc 540 

agcgtgtatg atatgatgac gttttggttt gaaaaaggag tagatggatt tcgtctggac 600 

gttattaatt taatttcaaa agatcagcgt tttttagatg atgacggttc cgttgcacca 660 

ggagatggcc ggaaattcta caccgacggt cctcgcgtgc acgaatatat gcgggaaatg 720 

aatcaagaag ttttttcaaa atatgatagt atgaccgttg gagaaatgtc gtccacaacc 780 

gttgaccact gtattcagta ctctcatccg gaccgacgcg agcttagtat gacgtttaat 840 

tttcatcatt tgaaagtcga ttacccgaat ggagaaaagt gggccctagc agattttgat 900 

tttattaaat taaaagagat tctatcaact tggcaaacgg aaatgaataa aggtggggga 960 

tggaatgcat tattttggtg caaccatgat cagcctcgcg ttgtttcacg ctatggagac 1020 

gacgaactct atcataataa atctgctaaa atgctcgcta caacgattca tttgatgcag 1080 

ggaacgcctt atatctatca aggcgaagaa ataggtatga caaacccgaa gttttcctct 1140 

attgatgaat atagagatgt ggagtcatta aatgtgtatg aaataaaacg tgcacaagga 1200 

atggacgaaa atgaaatttt ggaaatttta aaacataaat caagagataa ttcccgtaca 1260 

ccggtgcaat ggaacgataa gccgaatgca ggttttacaa aaggaaagcc atggattcat 1320 

ccggccgata actaccgtaa aattaatgta gaaaaagcgt tagaggataa agattcaatc 1380 

ttttattttt atcaaaagct tattgcactg cgcaagcagt acgagattat cacctatgga 1440 

aactatgaat tgattcttgg agaagacgag cagattttcg cttatatccg aaatggagca 1500 

gatgaaaagc tgctcgtgat aaacaatttc tacggcagcg agaaaatttt tgaactgcca 1560 

gaaaatctaa cttttgaagg atatcatagt gaaatattgc tgtctaacta cgaagattca 1620 

ccaaaggaat tcaagcgagt cttacttcgg ccgtatgaat caatcgtgta tcatttaaaa 1680 
aaatag 



<210> 20 
<211> 561 
<212> PRT 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample 
<400> 20 

Met Gin Glu Pro Trp Trp Lys Lys Ser Val Val Tyr Gin lie Tyr Pro 

1 5 10 15 

Lys Ser Phe Tyr Asp Thr Thr Gly Asn Gly Val Gly Asp He Ala Gly 

20 25 30 

He He Glu Lys Leu Asp Tyr Leu Lys Lys Leu Gly Val Asp Val Leu 

35 40 45 

Trp Leu Thr Pro He Tyr Lys Ser Pro Gin Arg Asp Asn Gly Tyr Asp 

50 55 60 

He Ser Asp Tyr Phe Val He Gin Glu Glu Tyr Gly Thr Met Glu Asp 
65 70 75 80 

Phe Asp Leu Leu Val Thr Glu Ala His Lys Arg Gly Leu Lys Val He 
85 90 95 

Met Asp He Val Val Asn His Thr Ser Thr Glu His Glu Trp Phe Gin 

100 105 HO 

Glu Ala Lys Lys Ser Lys Asp Asn Pro Tyr Arg Asp Phe Tyr He Trp 

115 120 125 

Lys Asp Gin Lys Glu Asp Gly Ser Ala Pro Thr Asn Trp Val Ser Lys 

130 135 140 

Phe Gly Gly Ser Ala Trp Glu His Asp Asn Leu Thr Glu Gin Ser Tyr 
145 . 150 155 160 

Leu His Leu Phe Asp Val Thr Gin Ala Asp Leu Asn Trp Glu Asn Glu 

165 170 175 

Arg Val Arg Arg Ser Val Tyr Asp Met Met Thr Phe Trp Phe Glu Lys 

180 185 190 

Gly Val Asp Gly Phe Arg Leu Asp Val He Asn Leu He Ser Lys Asp 

195 200 205 

Gin Arg Phe Leu Asp Asp Asp Gly Ser Val Ala Pro Gly Asp Gly Arg 

210 215 220 

Lys Phe Tyr Thr Asp Gly Pro Arg Val His Glu Tyr Met Arg Glu Met 
225 230 235 240 

18 



1686 













Thr 


Val 


Gly Glu 


Met 










245 










250 










255 




Ser 


Ser 


Thr 


Thr 


Val 


Asp 


His 


Cys 


He 


Gin 


Tyr 


Ser 


His 


Pro 


Asp 


Arg 








260 










265 










270 






Arg 


Glu 


Leu 


Ser 


Met 


Thr 


Phe 


Asn 


Phe 


His 


His 


"Leu 


Lys 


Val 


Asp 


Tyr 






275 










280 










285 








Pro 


Asn 


Gly 


Glu 


Lys 


Trp 


Ala 


Leu 


Ala Asp 


Phe 


Asp 


Phe 


He 


Lys 


Leu 




290 
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Lys 


Met 


Leu 








340 










345 










350 






Ala 


Thr 


Thr 


He 


His 


Leu 


Met 


Gin 


Gly 


Thr 


Pro 


Tyr 


He 


Tyr 


Gin 


Gly 






355 
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410 
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Trp 


He 
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Arg 


Lys 


He 
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Lys 


Asp 
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He 
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Lys 
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Tyr 
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He 


He 
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Glu 


Gin 


He 


Phe 


Ala 
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He 
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<210> 21 
<211> 1443 
<212> DNA 
<213> Eukaryote 

<400> 21 

atgccagctg tgaagatcgg tatcatcgga gcaggaagtg ccgttttctc actgaggctc 60 

gtgagcgacc tttgcaaaac tcccggtctt tccggaagta ccgttaccct catggacatc 12 0 

gacgaagaaa ggctagatgc ggttctgacc atagcaaaaa agtacgttga agaagtggga 180 

gccgacctga agtttgaaaa gacaacaagc gtagacgaag ccatcgctga tgcggatttt 240 

gtgataaaca cagcgatggt gggtggccac acctatcttg aaaaggtcag aaggatcagc 3 00 

gaaaagtacg gatactacag aggaatagac gcgcaggagt tcaacatggt ctccgactac 3 60 

tacacgtttt caaactacaa ccagctcaag tacttcgtgg atatcgcaag gaaaatagag 420 

agactctctc caaaggcgtg gtatctgcag gcggcaaatc ctgtctttga aggaacaacc 480 

cttgtgacaa gaacggttcc cataaaggca gtgggattct gccatggaca ctacggcgtg 54 0 

atggagatcg tagagaaact ggggctggaa gaaaacaggg tagactggca ggttgccggt 600 

gtgaaccacg gaatatggtt gaacaggttc agatacaacg gcgaggatgc gtacccactt 660 

ctagatagat ggatcagtga aaaatcgaaa gactggaaac cagagaaccc cttcaacgac 720 

cagctctctc ccgctgcgat agacatgtac agattctacg gtgtgatgcc catcggtgac 780 

accgtgagaa actcttcgtg gaggtaccac agggatcttg agaccaagaa gaaatggtac 840 

ggtgaaccct ggggaggagc agattctgaa ataggctgga aatggtacca ggacacactt 900 
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PCTg*&ti^^ tcaaagaaaa tccgtccgcg 960 

aggctctccg accttggaag tgttcttgga aaggatcttt cggaaaaaca gttcgtcctt 1020 

gaagtggaaa agattctcga tcctgaaaaa aagagcggtg aacagcacat tcctttcatc 1080 

gatgccctgc tcaacgacaa cagaagtaga tttgtgataa acattccaaa caaaggtatc 1140 

atacagggta tcgacgacga tgtggttgtt gaagttccag cagttgtgga cagggacggt 12 00 

atccatccag aaaagatcgc cccaccactt ccagaacgtg tggtgaagta ttatctgaga 12 60 

ccgaggatca tgagaatgga gatggcactc gaagcgttcc tcacgggtga tataaggatc 1320 

ataaaagaag ttctctacag agacccaagg acaaagagtg acgaacaggt agagaaggtg 1380 

atagaagaaa tcctttctct tccagaaaac gaagagatga gaaagaatta tctgaaaaaa 1440 

taa 1443 



<210> 22 
<211> 480 
<212> PRT 
<213> Eukaryote 



<400> 22 
Met Pro Ala Val 
1 

Ser Leu Arg Leu 
20 

Ser Thr Val Thr 
35 

Leu Thr lie Ala 
50 

Phe Glu Lys Thr 
65 

Val lie Asn Thr 

Arg Arg lie Ser 
100 

Glu Phe Asn Met 
115 

Leu Lys Tyr Phe 
130 

Lys Ala Trp Tyr 
145 

Leu Val Thr Arg 

His Tyr Gly Val 
180 

Arg Val Asp Trp 
195 

Arg Phe Arg Tyr 
210 

lie Ser Glu Lys 
225 

Gin Leu Ser Pro 

Pro lie Gly Asp 
260 

Leu Glu Thr Lys 



Lys 


lie 


Gly 


lie 


5 








Val 
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Met 


Asp 


lie 
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Val 


Ser 
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lie 
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He 
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Glu 


He 


Val 


Gin 


Val 


Ala 


Gly 
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Gly 


Glu 
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Ser 


Lys 
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Trp 
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He 
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Glu 


Arg 
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Val 
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Val 


Gly 




170 






Glu 


Lys 


Leu 
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Pro 


Glu 
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235 




Met 
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Arg 


Phe 
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Trp 


Arg 
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Val 
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Trp 
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205 








Leu 


Asp 


Arg 


Trp 
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Gly 
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He 


Lys 
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Lys 
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335 
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340 


Glu 


Val 


Glu 


Lys 


He 
345 


Leu 
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Pro 


Glu 


Lys 
350 


Lys 
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Gly 
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355 
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He 
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Phe 


He 
360 
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Ala 
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Leu 


Asn 
365 


Asp 


Asn 
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He 
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Asp 


Val 


Val 


Val 


Glu 
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Arg 
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Gly 
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Glu 
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Lys 
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415 
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Arq 


He 


Met 
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Met 
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420 










425 










430 






Phe 


Leu 


Thr 
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He 


Arg 


He 


He 


Lys 
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Val 


Leu 


Tyr 


Arg 


Asp 






435 










440 










445 


Pro 


Arg 


Thr 


Lys 


Ser 


Asp 


Glu 


Gin 


Val 


Glu 


Lys 


Val 


He 


Glu 


Glu 


He 




450 










455 










460 
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Leu 


Pro 
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Asn 


Glu 


Glu 


Met 


Arg 
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Lys 


465 










470 
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480 



<210> 23 
<211> 1686 
<212> DNA 
<213> Unknown 



<220> 

<223> Obtained from an environmental sample 
<400> 23 

atgcaagaac cttggtggaa aaaatcggtt gtttatcaaa tttatccaaa aagtttttat 60 

gatacgactg gaaacggcgt gggtgatata gctggcatta ttgaaaagct agattatttg 120 

aaaaagctcg gggtagatgt tctgtggcta acgccaattt ataaatcacc gcagcgggat 180 

aatggatatg atataagtga ttattttgtt attcaagaag aatacggaac aatggaggat 240 

tttgatcttt tagtaacaga agcgcataag cggggtctta aagtcatcat ggatattgtc 300 

gttaatcata catcaactga acatgaatgg tttcaagaag ctaaaaaatc gaaagataac 360 

ccgtaccgag atttttatat ttggaaagat caaaaagaag atggaagtgc tccgacgaat 420 

tgggtttcaa aatttggggg atccgcgtgg gagcatgata acctcacaga acaatcgtat 480 

ctgcatttgt ttgatgttac gcaagcggat ttgaactggg aaaacgagcg tgtgcgccgc 540 

agcgtgtatg atatgatgac gttttggttt gaaaaaggag tagatggatt tcgtctggac 600 

gttattaatt taatttcaaa agatcagcgt tttttagatg atgacggttc cgttgcacca 660 

ggagatggcc ggaaattcta caccgacggt cctcgcgtgc acgaatatat gcgggaaatg 720 

aatcaagaag ttttttcaaa atatgatagt atgaccgttg gagaaatgtc gtccacaacc 780 

gttgaccact gtattcagta ctctcatccg gaccgacgcg agcttagtat gacgtttaat 840 

tttcatcatt tgaaagtcga ttacccgaat ggagaaaagt gggccctagc agattttgat 900 

tttattaaat taaaagagat tctatcaact tggcaaacgg aaatgaataa aggtggggga 960 

tggaatgcat tattttggtg caaccatgat cagcctcgcg ttgtttcacg ctatggagac 1020 

gacgaactct atcataataa atctgctaaa atgctcgcta caacgattca tttgatgcag 1080 

ggaacgcctt atatttatca aggcgaagaa ataggtatga caaacccgaa gttttcctct 1140 

attgatgaat atagagatgt ggagtcatta aatgtgtatg aaataaaacg tgcacaagga 1200 

atggacgaaa atgaaatttt ggaaatttta aaacataaat caagagataa ttcccgtaca 1260 

ccggtgcaat ggaacgataa gccaaatgca ggttttacaa aaggaaagcc atggattcat 1320 

ccggccgata actaccgtaa aattaatgta gaaaaagcgt tagaggataa agattcaatc 13 80 

ttttattttt atcaaaagct tattgcactg cgcaagcagt acgagattat cacctatgga 1440 

aactatgaat tgattcttgg agaagacgag cagattttcg cttatatccg aaatggagca 1500 

gatgaaaagc tgctcgtgat aaacaatttc tacggcagcg aaacagcctt tgaactgcca 1560 

gaaaatctaa cttttgaagg atatcatagt gaaatattgc tgtctaacta cgaagattca 1620 

ccaaaggaat tcaagcgagt cttacttcgg ccgtatgaat caatcgtgta tcatttaaaa 1680 

aaatag 1686 

<210> 24 
<211> 561 
<212> PRT 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample 
<400> 24 
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PC<$^'<y^ Thr Phe Glu Gly Tyr 

515 520 525 

His Ser Glu lie Leu Leu Ser Asn Tyr Glu Asp Ser Pro Lys Glu Phe 

530 535 540 

Lys Arg Val Leu Leu Arg Pro Tyr Glu Ser lie Val Tyr His Leu Lys 
545 550 555 560 

Lys 
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